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ABSTRACT : PROBLEM TO BE SOLVED: To miniaturize a pneumatic powder material transporting 

device so as to reduce the weight thereof by inserting a filter element inside of a body, and 
fixing each opening part of both ends thereof with a powder material inlet side check valve 
and a powder material outlet side check valve, and providing an air port at a barrel part of 
a body. 

SOLUTION: A primary side of a powder material inlet side check valve 4a 1 forms a 
powder material inlet 5a1 , a secondary side of a powder material outlet side check valve 
4b1 forms a powder material outlet 5b1 , a space formed by the ends of both the check 
valves in the center side of a filter element 31 forms a powder material chamber 6, and a 
space formed outside thereof forms an air chamber 7. In a powder material pump main 
body 91 using a filter element 31 made of the thin film, a hole, which is started outside of a 
body 2 at an air port 1ab, is communicated with the air chamber 7 inside of the body 2 
through a spacer 81 having multiple ventilation holes. A powder material pump driving unit 
1 61 is formed so that a process for sucking the air with a pump x1 and a process for 
supplying the compressed air are switched each other. 
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tzfr?>&mw:Q3m&<r)-mx'hi. im i]t±, 

llie(*^>'7WgPkr^-K>'7 t *f* (91) k*)M 
^^^T^SB* 3 4>-^i4.ix4^fi-^ (y 1 ) <7>W* 
Wfi^ffiAn (lab) 3&>*^ffl5<OEaE£^fittt*S 
(14) 4fe{i^M©§l#S (13) Ok'^ktg^-f 
4*\ j*it# ( 4 a 1 ) ( 4 b 1 ) tft'VX 'jtcfflm® 
ffk**j&». -5-^^k LTe*/tfyr*-Hs^'k*^J: 3 
(cmrfl-T4/j>2r^ L-fe t<?)T*>4 . 1 IM 7.'K^ fj 
Svfi# (y l ) nftitiijmfflnfkZtfWfctf'sy^mz 



( 6 ) 
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[0006] im 2 ] <7)-$mm < 1 6 2 > fit© 

*M*>'7S»»i: L T^-f t <7)(4, [|f ^2 ] <7.)8H* 
#r>'7*##: (92) SrIBfiJ-f ££*V;>24MW%-£Sv(hJ8S 
«-Wf**. [« 2] «. SBa»ft.1f>^|B»«i: 
®te#yr%.W (92) fctf^fclH^fl**^-** 
'•.i'L^^li^- ( y 1 ) ^W*S(cffl'^ttiAP ( 1 a 

b ) imm<7)Emm9\im&%-& < 1 4 > tfcus.%om\ 

(13) »if^ii>fc*SSt-ri3&». £5vAP ( 1 a ) 

tfEmswrn^Et (14 ) fcaaM-ft^L*^**. & 

lt# ( 4 a 1 ) (4bl) ifig<7)£ o KWBmfeb =fc£ 
& Lfc i, <7JT'ft & . 

[0007] [0 3 ] <^-jSiWIft (163) rticft 
ft,-K >< 7lEffi)3f2 i L T^hT L iOil , [ M&n 6 ] Dftfle 

*4. Ca 3] « % 38&fM?>':rKtM£1g£affl 

( y 1 ) ^Wiltcff v»ffl5^S^,aiAP (lab) 
KtcDEEffigmmU^®. (14) ££fi£M?fi3l#® ( 1 

3) cot'ibt>tmm-tz>fr, ^ix-enc7mfa#>T*fo 

(91) tCJH^T^T^ix^XS. *<7)fe$kt LT2H 

*><?>T'ftS. S»»«Of>'7«»aiIC»^Tjj!aH* ( 1 
S a ) rttz^rs5f ^k*«£0IKiffijllfl» ( y 1 ) 

[0008] im 4 ] <0-j£Mlttt (164 ). 

^tww k LT^-r t «ts . c m&g 6 ] at&tt 

ft*. [St 4]li Sli^>7»ltlS5(7)Sl 

( y 1 ) OWSltcff irvHs^fflWBAP (lab) j&ffl. 
»OEttS»«tt^a (14) kJgM$f^wk(cJ: '9 

hQsm&9>9 (21) i^upnutcAsa^sAfi 

(13) t LT«i»Sftot«t«ii;i? 
^-«if^4)taat-*-*3&», 2£$tAP (la) jMEttS 
*t«te#K (14) t««W-*3&»L«r^*». £tiZ'ii(r> 

mpttyr** (9i) tc»t^r*rf**i*is. 



LT2 RSC»«5,1f > 7^<*k L T y<7)£ :> (zim 

7"* i*KJH ?cfflt3Srftt*rff > 7 c #f*(i [ If 
3SI7 ] 4>&frtfgMMfi3|n ( 5 a 4 ) M£&T-f £ - 

t zm±t%tc#><rm.±ft ( 4 a 2 ) jm^wtwc 

[0009] [0 5 ] <7)-£M$m (165) rtfc» 
f*;K> 7V!Efii*p> LT^tOii . [ff 5f?JB 3 ] o^<* 

ft S . [* 5 ] (4 . m?m IzM Wty v/l- 7'$i|{JPSmfi 

^*)»^ < 1 9 b ) commit izm^yrmmm 

lzKWj>h^tbi'i&?E.%m j % (y 1 ) ev&mtzm& 
mtfcAP ( 1 ab ) //Eia3£m«M¥K (14) 
3£JWR3I*K (13) C0i:"^r 3 i:^-r4*\ 

jl X- * - ^iJ./ Ol- 7' ( 4 a. b L ) (4a b R ) fflS 
* J «fc ^ «rpnmn^ /c 2, , ^ ^tSJR tLt f^-K 
>7'^//^.)i: 5 tf^-r^^Sr^L^ t <?r?h&. 
ZZX\ $&>±#HMiM&>3&<X: ( 1 9 b ) t^^iO— 
otcj; 0^T$iH.^«?jH^r|fiI<7)l-9->r 7 /i- ^T'ft 
9. T^Si (19b) <7)fi^<7>fi!i<7) — O^ft 2 

[0010] [0 6 ] cO-jmmW (166) F^Kce ■ 

*f>r*:^Sr [ff^Jf 5 ] <^Jffll* jSJE-^-S i 3 (clEtt 
■^Sfeft^^WSr^EUB^-ffllTft*. [« 6] 
m<DMlzn^Tryti yMMQ%mmj)K)Wi£# ( 1 
9 b ) v>i£&z't izffifctfyymmmztm^^z. h 

i\hm».m^r ( y 1 ) o^r*(C#i, ^SjRaiAP ( 1 a 

b ) ^EEassiAift^a (14) ttziizm.ma&m 

(13) «t"*>bttim*\ SMAP (la) fm 

mssss&tezwt. d4) kiaw**»L*^3&». smt 

J.X— ^— YffSy\VP7' (4abL) (4abR)l 
4. ::t, *<7)±^^{i«4"ji<^ (19b) co«fiE 

o — oitzx lomjztiirmmmiiftviy-j 9a%x- 
ft o , T¥Mi (i9b) coti^ofto — ?izx vmii 
ztL&zixkmznwmmjjmco 1 ^>f ?n^xh 

cai ] 





M 




(i a b) ^si5«f-re,^ja 


(IS) 


(14) 


i£jifc# <4 a I) 0MBB«&^ 


BB< 




(4b I ) V>&®%K 






»^7f?i/^** (9i) atom 


(Sal) 


(S b 1) ^i±£fc 



[»2 ] 



( 7 ) 
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[*3] 



[f§4] 







* 


ciab) 


(1 3) 


f (14) 


da) **»«rr**s 


( -) 


(14) 


&jt# (4 a i) ommmft 


§§< 


rati) 


(4 b 1 ) 






(9 2) 0ftm 


(5 a 1 ) 


(5 b I) tota 




3>£U3^ (y 1) 


M 




g£{Htf> (lab) 


(14) 


(13) 




(5 b 1 ) icPfcfiS 


(Sal) 


g^oaa dab) 


(1 3) 


(14) 


g^iilo (9 I) lC»i«X« ^ 


(5 a 1 ) 


(5 b 1) KRfcifc 


2 ^*«s^4*:a>^ffl 


(Sa2) ^6«5IUTT (5b2) H&fctfi 




£*ft# (y.D W^A* 


M j 




Sfe^O (lab) tf»*-r&#« 


(13) 


(2 1) 


h££<z> da) ^s- 


( -) 


(21) 


B££<B (9 2) fc&tt*X|g 


(5 a 1) 


(5 b 1 ) HRfcfti 


2 «sU&<M? v ffiffi 


SS^CD (Sal) 


(5 b 2) ICRtm 



CS8 5] 



(i9b) #{p-*a) (b-»r) mmvtz 


&fS.®* (y 1) a*n* 






'<JP:/««Bft*t* (y 2) 




ft 


(y3) (B^M 






/<Jl/:7M*&a«9 (y4) 




ft 


^;i/^W»5Saffi# (y5) 




f . * 


(4 a b L ) O^^ASSaM 




H< 1 


(4 a bR) 0'VN/?SffH6Hftfl! 


5i< 




(lab) ««r4>^a 


(13) 


(14) ^ 


(9 3) atfsffi 


(5 a bR) 


(5a b L) Kttfb 


(19b) (P-+B) (A-*R> ttff®b« 


(y 1) 0*1* 


M 1 


* 


*A/zrMW&$.m j & (y2) 




ft 


/</i/:/ftg*££m^ (y3) <Z>MM 


ft 




/<*:/WPSSft«* (y4) co^*t | 


m 


*r 


/<^«Sli««# (y5) e>4?«* 




ft 


(4 a b L) 0/</I/:/iBB8»tt«3 


55 < 




(4 a bR) A^^^ffHnftff 




M< 1 


(lab) tfftIM* 


(1 3) | 


(14) 


(9 3) 


(5 a b L) *>£ft§| 


(5 a b R) fc«±ffi 



[SE6 ] 



(8) 
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(19b) *MP-»A) (B-»R) »^05tft 



ffi^ft^r ( y 1 ) 




m 


* 


^^^f&ii»)32».m-^ (y2) 








'^rttwaam-s (y3) cowa* 


& 






'^yftWSMUa^ (y6) CD was 


m 


m 




^juzrmm^m^ (y7> 


m 


m 


m 


(y 8) <omn 


m 


M 


m 


(4 a bL) ffl (1 a) 0>SWE?*3Ma 


( -> 


( -) 


( -) 


C4 a bR) ffl (1 a ) ©8f«tifa 


( -> 


( -) 


(14) 


(4 a b L) ®/<Jl/:/»HHHft«2 


BBC* 






(4 a bR) 0/^y«SWBflftf^ 


BB< 




Bit:* 


(lab) tffclfrf 


(1 3) 


" (14) 


(14) 


«9^VW (9 3) 0f£ffi 


(5 a b R) 




(5a bL) 








KfffcttS 


(19b) (F->B) (A-*R) &**CD±:£ 


(yl) Q*flt 




ft 


H ^ 


^/P^lM#P3fi«L»# (y2) (0*3* 


* 1 




ft 


(y3) 




ft 




*nt?mm&$M* ( y 6) co^as 




ft 


ft 


^^^fM»^^«i ( y 7) i>mm 


* J 


ft 








ft 


ft 


(4 a b £) A (1 a) to&m* S^JS 


< -) 


( -) 


(14) 


(4a b R ) ffl (la) 0ttM<*- * 


( -) 


< -) " 


( -) 


(4 a b L) ®'<JU^ftWflUM£ 








(4 a b R) O^^fflnllff 




wis* 


m< 


(lab) #8«-r*#>ia 


(1 3) 


(14) 


(14) 


(93) <z^ffl 


(5 a b L) 




(5 a b R) 











[0011] 

b (31) #M^4>*i&^fcJK9tttt£;*^— If—ii 
[H 1 *fcJ42 ] Ttt«KF#W>« ( 8 1) J. 

[H3 ] Tit^u ( s 2 ) >to 

54feti6] CIH^7-(;^-xi/>>'h (3 2) 
*iSESWRgixaTS3HaiAP < lab) C»lrVO»t&*i 
&Ztti\ ±tz®fa#>y°*te (93ifcii94) 

QflJt t £ >v v- ( 6 ) tzt&m $ 

^(-^'(t^lttrf Lv'A-t-^Itlj h & <r> t 

[ 0 0 1 2 3 ( A ) [ffl&X 1 £tzli2 ] fE«W 1 ffiit 

(a) -agtc»*iR5lP (5a4) . %.ttim-i%lz® 
#£JMlf}iM^!ltf)«M*An ( 5 a 1 ) fc<7)Jti!P£flil£ 

ir§ t±j LP. Kttmn-mzQ^mten < 1 b > 
fitfaftBMwasiyxyp (12),. 

JiLbMH*£* $ fife t> *>K ttv >T , HTf iSmffilSP 
(lb) jp£9UR9l#«t (13) T&Sx^x 
#MK£aifi£SKftHB# (22) izx OiD«L)t»*/K 



>-7mm&om%x- h (zd t<?>m%tx'fc&mt l 

T^-T. S^ffi^P (lb) *^»«^fls>:tg^lSafe 
itSr^fc L. ^SiUrSI (112) co^^fr 

«W«>»«s»gin (5a4) K2JffltD«8*$ft 

sit-*— wai^f^^D^t aj l nfrhizzriiz x 

[0013] LWm. 1 £ fefi 2 ] SBBtf) 1 
minM^S(Z^UTa#;-t"yr*#: ( 9 1 4feti9 2 ) 
*<ROJ: 5 (Ci»»*. ^hWtSmaiAP (lab) frjR 
(tfej§f^O#-r ( 2 ) ^l*lPHcM.t<c<7J7 ^ A-^-xi, 
y > b (31ifctt32) Srii-f £ t ■CPWBfc»«Sil 
feM^ISPai(C**^T tt<r>Wl UWZ\&> < 
0#(t, ^0OWPg|5(C{iAP(H|j£±# (4 a 1 ) fcffi 
□«EEit# (4b 1 ) ^"x^^UPJTS 
jKttIAD(=tt^&^^<f^ffliT3mi£ (-7) (Cjl 
fg-T-l. «t '3 (C^±T fe^^-K>-7 s *f*ct^^T . AP 

iMi£±fr?)-iZimmfoxci < 5 a i ) s-. ainway: 

#^~^ffl«{4^#aiP ( 5 b 1 ) £. ffi50i*ih#^ 
^fc^-5-r«MSiifeSra(j«j v f*^-v>VN- (6) *r, 
4fe-etf5*f-»«fc»JSS*Utffla«3SJWB ( 7 ) 

[0014] [fg^lg 1 i tzlt 2 ] tetfe^) ] AftffiHfcS 



( 9 ) 
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*fi)j!c-rS3£±# ( 4 a 1 ttzitA b 1 ) * [I 1 ] 

[0015] [ IS*ii. 3 £ fcii 4 3 fcii 5 ] teifcco l f§ 
^fi(*^miffiiS^K(ciH >Tftfl*^> -T*#c ( 9 3 4fc 

( 4 a b L ) ( 4 a b R ) CJH '^Xf^Mmzmio h> s 
#-H £ tzlt> <:9 ??<£ tzit f- V t 

It: hi'). 

i o o i6] t imm i £ tziz 2 i tm<?) 1 m^i*^ 

■%Mim&<7)$ifcKyT*fc ( 9 1 £3tti9 2 ) tc*H» 
Ttfx-f (2) *>'x./l'/t'-ST'ib-&i>«0, 

[0017] u ) [ if^is i i fcw 2 ] letJs?) i esse 

( n)^-^(c^(*--K> 7"*#= ( 9 1 i/i«9 2 ) <0«M* 
AD ( 5 a 1 ) t?)t%mn~mf&l . «0^-iffi(C< s 

vttcofmwmn ( 5 a 4 ) *«Mw*vt-r r, 

ULfci*fi*-£*> $ ixtz , ? y 7 izmtz S ixtz Bft<?) TM 

{*©3ip (5a4 ) .ztm^mmtcmz mitzim.fr t> 
mm*mwi-z> ztiz* 9 sEmmzn- v\ mmitz® 

h h^x'hhttmmmmvyy^- <, 

[0018] 

( ^ ) >mmm. 

&mpmTz±m<v¥m$:mw.ftmzm\ i-miz zix 

a ^^m^mi-z tiz ± or trnzmmi-zmme) 
mmx-h tztb>\ m -ft** m 1 $tc7^^- 

J&L -e«rtlfWI2IBISao^S:iSi64«Jtfc«t 9^- 

*WM?Mfc# y r*mzt§ t »t ffifa^h x y> <-co fits 
. ItZiri&Ttz-fh ZbZ tsimX'h 9 . $ <b 

< ■?& z t a*ai*i> . 

tf-f. x^Mwm^mm^yz izm o# 

m±tzitftnmm±#nmm®mzmmtf%^3mx'ix 



( - ) fiW5rR^tt 

( ^ ) wummm 

(^) £«&S&*£jb-£ 

-7 - K t VH*ma~?-tii-tU V S-JR 9 fttt*: 2M 

5t t -th z t (c j: 9 anHtiftsftti** . i eJi^'M^# 
( h ) mmmommt 

[ h 1 ] u*mi [ 1 1 v> 1 

[ H 2 ] ti*ISB)3 [ n?m 2 ] co 1 S^^SmiriiM 

[ei 3 ] i±*$t,w [ is mi 6i cd 2 m^fMm%mm 
mmzt'^ ^xft&tfyr^fa (9i) &2®m^x im 

mx'hh. 

[0 4 ] (±*^HJ [ mum 6] tf>2 «5t»#:S^«liM 
MC^Utm!Ky7'*ft ( 9 2 ) Sr2«ffl»r*T [If 

*«6] letJico (□) wi^M©»-Ky/**t 
t H 5 ] (±*^b^ [ if ^if 3] 01 M^m^^aiiii 

[ H 6 ] {tfcSMjj [ if ^4 * fcti 5 ] W 1 

Qsmmmmzt^x m*xyy*tkcr>&-ftmmmt m 
fcxyymmme>)^%mmmxhh. 

BSHtiEifigp d67) ^moisia-C'^s, 

(lab ) {i^Mtti7,P 

(la ) tiSSMAP 

(lb ) (iSmtliP 

( 2 ) lirtff-f 

(3i ) imftX'hb mfty 1 /^-xp x > h 



( 1 0 ) 
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< 3 2 ) UflttUXt >K-K 7 i )V9 -X b .X y V 

< 4 a 1 ) t±^f*7xPIPJl5*lh# 

( 4 a 2 ) (*& *«W 1 □ tti!fo>3*jl:# 

( 4 a b L ) VXS.%T7 -f-.xX- ? -ftfl)' <'l- 7' 

( 4 a b R ) \&&%~r91r3.X.—?—\%W^1\/'-7 

( 4 b 1 ) (i«&f*:ttJPIPJ|j#it# 

( 5 a 1 ) ti^(*:AP 

( 5 a 2 ) Mt&g $ I* A □ 

< 5 a 3 ) ummaimRv 
(5 a. 4 ) nmfc®3\n 

(Sab L ) Mt»ffcffiAP 

< 5 a b R ) liffitfciiiAP 
( 5 b 1 ) {4^*aiP 

< 5b2 ) a«-^s/ifc»fltap 

( 5 b 3 ) tttfrflddiiBHS* 

( 6 ) Li©»:^ J r> 

( 7 ) iiS^S 

(8f ) Jitt^*-*— »f- 

(82 ) lt7.ru yjixy'j y9'T'h&X'<—?- 

(91 ) ti 1 BSJaMWf 

(92 ) (iSJRAP^Sft 1 (SnSttflcsK^T' 

(93 ) ti 1 WSiaWM^r** 

(94 ) lisssAPaw^ft*: i m^mm-yy 

; 1 0 a ) liffiflsAPv:i*-/Ph' 

(10b ) tt»flcfflP-?-Jt?-JWF 

(111 ) lii^ADIfe^ 

(112 )li»*AD« 

(113 ) H9>'9 

(12 ) tiyX/l- 

(13 ) l±£SURgi*K 

(14 ) tiEMBEftft&ftgl 

(15a ) iiffiS? ( A-R ) ««W>3 

(i5b ) tiiiw ( p^a ) mmvsyrft 

(i5c ) iimmmstco3^ 

(I5d ) {iji^WM^3^r# 

(16 1 ) immtyTQm&n&sims&m 



(16 2 > »i»«otf > 7lBfMt^>a»Usl»M 

(16 3 ) «»**>:riBlMS^^GIKffl 

(16 4 ) li»*jf?> TffinffiOSJftlBlKffl 

(16 5 ) imittf s Tmamnssmmm 

(16 6 > itmttK yyw§m>v&%mm 

(16 7 Mix > x 9 9 ISttHSfUBMa: 

(17 ) (i£miH]ff£?:>jfit# 

( i s a ) (aasamrRg > ^kjs n$ra b tmsmits&& 

(18b ) tt£ftft/i;*fE£IS 

( 19a ) (ijlft ( P— A ) tt^c7)4*-# 

( 19b ) (iA/I^MWSsJlHI-^flJ Ofltt # 

( 2 0 ) u&ssmr* 

( 2 1 ) 

( 2 2 ) (iS»fli)S# 

(23 ) (iT> FSH 1 

( U XiXy'i^ -<?)*£S&ife;tf- 1- 

( x i ) «8mm? yTWWWflwiBifi' r*mm 

( x 1 ' ) (4^(*^>-7-IEKgCc7:)^4f> 7'*{*lE» 

( x 2 ) ^m^> 7»gCO./ <->'Sm«^(cM 

( x 2 • ) ltffitoty7-mtoM*-&2&UMb£. 

( y 1 ) ti^mfi-v 

( y 2 ) fowrmmsssim* 

( y 3 ) l&W79tm2E5M&* 

(y4 ) <i^/P^ffl»2£SMi-9- 

( y 5 ) {i.^;t, y$lJf^mft-§- 

( y 6 ) (4/ */l>7'fflW&5nm j % 

( y 7 ) n^rmmsssm^ 

( y 8 ) W <>\s7fflfflmmE^ 

( z 1 ) fiyxyp (12) (ctt^yx-^m 

( z 2 ) n%m#- 1- 



4- ■■ify a 



(11) 
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